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Gender-specific potential inhibitory role of Ca2+/calmodulin dependent protein kinase phosphatase (CaMKP) in pressure-overloaded mouse heart Miresta Prévilon (1), Mylène Pezet (2), Laurent Vinet (1), Jean-Jacques Mercadier (1), Patricia Rouet-Benzineb (1) (1) Inserm U698, Paris, France -(2) Inserm U823, Plateforme de Microscopie Photonique -Cytométrie en Flux, Grenoble, France Ca2+/calmodulin-dependent protein kinase phosphatase (CaMKP) has been proposed as a potent regulator of multifunctional Ca2+/calmodulindependent protein kinases (i.e., CaMKII). The CaMKII-dependent activation of myocyte enhancer factor 2 (MEF2) disrupts interactions between MEF2-histone deacetylases (HDACs), thereby de-repressing downstream gene transcription. Whether CaMKP modulates the CaMKII-MEF2 pathway in the heart is unknown. Here, we investigated the molecular and functional consequences of left ventricular (LV) pressure overload in the mouse of both genders, and in particular we evaluated the expression levels and localization of CaMKP and its association with CaMKII-MEF2 signaling. Five week-old B6D1/F1 mice of both genders underwent a sham-operation or thoracic aortic constriction (TAC). Thirty days later, TAC was associated with pathological LV hypertrophy characterized by systolic and diastolic dysfunction. Gene expression was assessed by real-time PCR. Fetal gene program re-expression comprised increased RNA levels of brain natriuretic peptide and alpha-skeletal actin. Mouse hearts of both genders expressed both CaMKP transcript and protein. Activation of signalling pathways was studied by Western blot in LV lysates or subcellular fractions (nuclear and cytoplasmic). TAC was associated with increased CaMKP expression in male LVs whereas it tended to be decreased in females. The DNA binding activity of MEF2 was determined by spectrophotometry. CaMKP compartmentalization differed according to gender. In male TAC mice, nuclear CaMKP was associated with inactive CaMKII resulting in less MEF2 activation. In female TAC mice, active CaMKII (phospho-CaMKII) detected in the nuclear fraction, was associated with a strong MEF2 transcription factor-binding activity. Gender-specific CaMKP compartmentalization is associated with CaMKII-mediated MEF2 activation in pressure-overloaded hearts. Therefore, CaMKP could be considered as an important novel cellular target for the development of new therapeutic strategies for heart diseases. /calmodulin kinase II (CaMKII), which is also activated upon β-AR stimulation. Multiple cyclic nucleotide phosphodiesterases (PDEs) regulate cAMP, among which the PDE4 family is overriding in rodent heart. We and others have shown that PDE4 genetic ablation in mice leads to enhanced arrhythmias. Here, we investigated the mechanisms underlying the proarrhythmic effects of PDE4 inhibition. Adult rat ventricular myocytes loaded with 1μM Fura-2AM were stimulated at 1Hz and Ca 2+ transients recorded using an Ionoptix ® system. Spontaneous calcium waves (SCWs) occurred upon non selective β-AR stimulation with isoproterenol (Iso 1nM) during a 10s pause of electrical stimulation and increased from 0.4±0.3 (n=10) to 2.3±0.2 SCWs/10s (n=15; p<0.001) in the presence of the specific PDE4 inhibitor Ro20-1724 (Ro 10μM). Ro also potentiated the positive inotropic effect of Iso as well as the sarcoplasmic reticulum (SR) Ca 2+ load (n=11; p<0.05) and SR Ca 2+ leak measured in a 0Na + ,0Ca 2+ solution ±1mM tetracaine (n=11; p<0.001). Ro potentiated Iso-induced phosphorylation of PLB and RyR by PKA and CaMKII. PKA inhibition with 10μM H-89 abolished SR Ca 2+ leak, SCWs and the inotropic effect of Iso±Ro (n=8; p<0.001). The CaMKII inhibitor KN-93 (10μM), but not its inactive analogue KN-92, diminished SCWs by 72% (n=8; p<0.001) and SR Ca 2+ leak by 85% (n=16; p<0.001) without affecting the inotropic effect of Iso+Ro. Thus, upon β-AR stimulation, PDE4 inhibition exerts positive inotropic effect via PKA but induces SCWs via both PKA and CaMKII, suggesting the potential use of CaMKII inhibitors as an adjunct to PDE inhibition in cardiac diseases to limit arrhythmias.
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Cyclic AMP response to β-adrenergic stimulation is strongly dependent on cell confluence in vascular smooth muscle cells The influence of cell confluence on β-adrenergic (β-AR) cAMP signal and its control by phosphodiesterases (PDE) was investigated in vascular smooth muscle cells (SMC). Cultured rat aortic SMC were plated either at low density (LD: 3.103 cells/cm2) or high density (HD: 3.104 cells/cm2) corresponding, respectively, to non-confluent or confluent cells 2 days later. The cells were infected with an adenovirus encoding the fluorescence resonance energy transfer (FRET)-based cAMP sensor, Epac2-camps and imaging experiments were performed 48 h later. A brief (15 s) application of the β-AR agonist isoproterenol (Iso) induced a typical transient FRET signal, with a rapid increase, reflecting cAMP production, followed by a return to baseline. The amplitude 
